The immune system appears to play a major role in the pathogenesis of Crohn's disease (CD) as seen by the increased infiltration of the intestinal mucosa by lymphocytes, plasma cells, and mononuclear phagocytes. It has been suggested that in Crohn's disease the immune response at the intestinal level towards the numerous luminal antigens functions inadequately and leads to chronic inflammation. It is further suggested that immunoglobulins play an important role in the local immunoregulation because they are directly involved in the clearance of foreign antigens.P revious studies on the immunoregulation in Crohn's disease were mainly done on peripheral blood mononuclear cells and revealed several contrasting abnormalities. For example, that Crohn's disease is accompanied by an abnormal B-cell activation,45 an enhanced spontaneous immunoglobulin synthesis6`and an increased suppressor T-cell activity for immunoglobulin M.W Studies on the immuno-regulation in Crohn's disease, however, should preferably be done with cells from the target organ -that is, the intestine. Bull and Bookman' applied a technique by which through mild enzymatic dissociation lamina propria mononuclear cells (LPMC) could be isolated for in vitro studies. This technique has been used in a few studies on the regulation of the intestinal immunoglobulin synthesis and revealed a decreased spontaneous immunoglobulin production in Crohn's disease with cells refractory to mitogen stimulation65I and normal T-cell function. ' 12 This study was undertaken to dissect the regulation of the immunoglobulin synthesis in Crohn's disease by studying LPMC and two major subpopulations of LPMC, lymphocytes (LPL) and macrophages (LPM), obtained by counterflow elutriaton centrifugation as previously published,t3 in their response to known stimulatory (pokeweed mitogen) and suppressive (concanavalin A) signals of the immunoglobulin synthesis.
who underwent a surgical resection for Crohn's disease (n= 14) , intestinal carcinoma (n=24), diverticulitis (n=7), incontinence (n=1), ulcerative colitis (n= 1), and a non-Hodgkin lymphoma (n= 1). Crohn's disease patients were six men and eight women, mean age 40 years . Six (23) [5] 84 (20) (Table 4 ). The spontaneous production of IgG and IgM was usually much lower and they were almost the same in quantity. In Crohn's disease, however, the spontaneous immunoglobulin synthesis was altered in the sense that there was a significant paucity in the IgA production, a normal IgM production and an increase in the IgG production compared with the control groups. No differences were observed in the immunoglobulin synthesis by cells from the small intestine compared with those from the large intestine in the patients with Crohn's disease and controls. Pokeweed mitogen stimulation of the LPMC both in patients with Crohn's disease and controls resulted in an inhibition of the immunoglobulin synthesis compared with the spontaneous production. This inhibition was most pronounced for IgA and IgG and was less or absent for IgM in the controls and Crohn's disease respectively. Although Crohn's disease still had reduced IgA and enhanced IgG synthesis no major differences in the immunoglobulin production after PWM incubation were observed between the groups studied. Simultaneous incubation with ConA augmented this PWM suppression in Crohn's disease patients and controls (Table 4 ).
The response of the LPMC fractions enriched by elutriation centrifugation differed considerably from that of the total cell population obtained after density gradient centrifugation. The lamina propria lymphocytes (LPL, fraction 0-1) from Crohn's disease patients produced spontaneously much more IgA (five fold) and IgG (30-fold), although not significantly, than those of the controls, whereas the production of IgM was almost equal (Fig. 2) . Pokeweed mitogen incubation had no inhibitory effect on the immunoglobulin synthesis of the LPL but, on the contrary, stimulated the immunoglobulin synthesis in controls and resulted in some (IgM) or no (IgA) stimulation or a slight reduction (IgG) in Crohn's disease. The sensitivity of the LPL towards the inductive signals is illustrated moreover by the high suppression found upon simultaneous ConA incubation both for Crohn's disease and control patients (Fig. 2) .
The macrophage enriched fraction (LPM, fraction 5) of Crohn's disease patients generally produced less immunoglobulins than that of control patients both spontaneously and after PWM incubation which, however, was only statistically significant for IgA (p<005). It was also remarkable that again in this fraction PWM had an inhibitory, but not a stimulatory effect on the immunoglobulin synthesis. Simultaneous incubation of PWM and ConA did not enhance this suppression (Fig. 2) .
Discussion
In the present study we investigated the in vitro immunoglobulin synthesis by intestinal mononuclear cells (LPMC) in Crohn's disease. The main findings of this study can be summarised as follows; (1) the total LPMC in Crohn's disease were found to produce spontaneously less IgA, normal IgM but more IgG compared with control LPMC, (2) analysis of the immunoglobulin synthesis by subpopulations of intestinal cells revealed that Crohn's disease patients had lymphocytes (LPL) with increased IgA and IgG synthesis associated with suppressed IgA, IgG, and IgM synthesis in the macrophage enriched cell population (LPM), (3) PWM failed to stimulate the immunoglobulin synthesis by all intestinal cell fractions in Crohn's disease in contrast with the controls where the LPL could be stimulated with PWM, (4) ConA reduced the immunoglobulin synthesis from LPMC and LPL in Crohn's disease and controls. The various results, as summarised above, point to a fundamental disordered regulation of the immunoglobulin synthesis at the intestinal level in Crohn's disease.
Until A further interesting finding in this study was that ConA incubation reduced the immunoglobulin synthesis considerably compared with the PWM incubation irrespective of the disease process. This means that some other suppressive activation can be achieved as well as the one already activated by PWM. This suppression seemed to be present in LPMC from Crohn's disease patients as well as from controls.
To elucidate the differences between Crohn's disease and controls and the non-response, or even inhibition of LPMC to PWM stimulation we studied the immunoglobulin synthesis by analysis of different subpopulations of LPMC. Elutriation centrifugation provided two major subpopulations -that is, lymphocytes (LPL) and macrophages (LPM). The LPL from Crohn's disease patients produced more IgA and IgG than those of controls and were found to be insensitive to PWM stimulation in contrast with LPL from controls. Control LPL thus behaved more like peripheral blood lymphocytes in the sense that they increased their immunoglobulin synthesis on PWM incubation which could be inhibited by simultaneous ConA stimulation. Surprisingly, LPL from Crohn's disease patients also showed this ConA inhibition similar to those of controls. This observation points to highly activated immunoglobulin production by LPL in Crohn's disease which cannot be further stimulated but, on the contrary, can be Disordered regulation ofthe in vitro immunoglobulin synthesis by intestinal mononuclear cells 509 suppressed. In the macrophage enriched fraction the results showed a process just the opposite to that seen with the LPL. The spontaneous IgA, IgG, and IgM synthesis of LPM from Crohn's disease patients was considerably reduced compared with LPM from controls. Pokeweed mitogen was found to reduce the immunoglobulin synthesis and this reduction could not be enhanced by ConA incubation except for IgM. These results might indicate an activated macrophage population in Crohn's disease with a strong inhibiting activity on the immunoglobulin synthesis. The presence of an activated mononuclear phagocyte population in Crohn's disease was already found in relation with other immune response functions, such as phagocytosis, intracellular killing, and plasminogen activator activity (17) (18) (19) .
The differences we have shown in the immunoglobulin synthesis of intestinal cells between Crohn's disease and controls cannot be attributed to variations in the cell populations used. The relative contribution T-lymphocytes, plasma cells and macrophages could not account for the differences found in the immunoglobulin synthesis between both groups. This observation is in accord with other studies where no severely altered cell populations in Crohn's disease were found.'220
The relation between our observations of reduced IgA, normal IgM and increased IgG synthesis by LPMC in Crohn's disease and the reports on plasma cell counts of histological sections of the intestine seems to be unclear. Several studies indicated an increased number of IgA, IgG, and IgM containing plasma cells in Crohn's disease compared with controls.2122 When the absolute number of plasma cells would be converted to relative contributions of each class of immunoglobulin, however, most studies would show a decrease in percentage of IgA plasma cells at the expense of an increase in percentage of IgG and IgM plasma cells. These results would then agree with our observations on the culture of a fixed number of (1 x 106) intestinal cells. With regard to the class of immunoglobulin produced it still holds true that IgA is produced in higher absolute quantities than IgG and IgM, as is known for all mucosal tissue. In a study determining the immunoglobulin secretion by normal intestinal mucosal tissue Danis et al23 confirmed this predominant IgA secretion. They also observed increased IgG and reduced IgA secretion by intestinal tissue of Crohn's disease patients corresponding with our observations obtained with isolated intestinal cells.
In conclusion, the present observations provide evidence for a disturbed regulation of the immunoglobulin synthesis by intestinal mononuclear cells in Crohn's disease. The indications for activated lymphocytes and suppressive macrophages contributing in their own way to the local immunoglobulin synthesis necessitates further studies in order to understand the contribution of the immune system in the pathogenesis of Crohn's disease. At present, however, it is unclear whether the activated cells of the local immunoglobulin synthesis are the consequence of the inflammation or are involved in the initiation of the disease. 
